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. $\alpha$ $0<\alpha\leq 1$ , . ,
Bergman
$b_{\alpha}^{p}:=\{u\in C(R_{+}^{n+1});L^{(\alpha)}u=0\}\cap L^{p}(R_{+}^{n+1}, V)$
. , $p$ $1\leq p\leq\infty$ , $V$ (n $+$ l) $\sim$ .
$\{u\in C(R_{+}^{n+1});L^{(\alpha)}u=0\}$ $\alpha$- L$(\alpha$ $)$
. $L^{(\alpha)}u=0$ \S 2 ,
1694 2010 101-120 101
([10]
[8] ). , Banach , , $b_{\alpha}^{2}$ Hilbert
. $L^{2}(R_{+}^{n+j}, V)$ $b_{\alpha}^{2}$ .
$R_{\alpha}$ , Bergman . , $b_{\alpha}^{p}$ $b_{\alpha}^{q}$ Toeplitz
$(T_{\mu}u)(X)=(T_{\mu\}p,q}u)(X):= \int R_{\alpha}(X, Y)u(Y)d\mu(Y)$
. , $\mu$ . ,
, Radon .
, Toeplitz $D$ Hardy
$H^{2}(D)$ . $\phi$ $\partial D$ ,
$L^{2}(\partial D)$ Szeg\"o $P$ . $T_{\phi}u$ $:=P(\phi u)$ .
Szeg\"o $L^{2}(D)$ Bergman $R$ Bergman
$B^{2}(D)$ Toeplitz $T_{\phi}u:=R(\phi u)$ ([5]). $\phi$
. , Toeplitz
. ([16]).
1. $\mu$ Berezin :
$\hat{\mu}^{(\alpha)}(Y):=\mu(Q^{(\alpha)}(Y))/V(Q^{(\alpha)}(Y)))$
$\tilde{\mu}^{(\alpha)}(Y):=\int R_{\alpha}(X, Y)^{2}d\mu(X)/\int R_{\alpha}(X, Y)^{2}d\mu(X)$ .
, $Q^{(\alpha)}(Y)$ $\alpha$- Carleson :
$Q^{(\alpha)}(Y):=\{(x_{1}, \cdots, x_{n}, t);s\leq t\leq 2s, |x_{j}-y_{j}|\leq 2^{-1}s^{1/2\alpha},j=1, \cdots, n\}$ . (1)
Toeplitz , . ,
$p\leq q$ , ([9], [11]).
1. $1<p\leq q<\infty$ , $\tau=\frac{1}{p}+1-\frac{1}{q}$ . $R_{+}^{n+1}$
$\mu$ y $\eta\in R$ , :
$\int(1+t+|x|^{2\alpha})^{\eta}d\mu(x, t)<\infty$. (2)
, .
(i) $T_{\mu_{1}p,q}$ : $arrow b_{\alpha}^{q}$ ,
(ii) $(x, t)\mapsto t^{(1-\tau)(\frac{n}{2\alpha}+1)}\hat{\mu}^{(\alpha)}(x, t)\in L^{\infty}(R_{+}^{n+1}, V)$;
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(iii) $(x, t)\mapsto t^{(1-\tau)(\frac{n}{2\alpha}+1)}\tilde{\mu}^{(\alpha)}(x, t)\in L^{\infty}(R_{+}^{n+1}, V)$ .
, $\Vert T_{\iota,p)q}\Vert$ $L^{\infty}-$ $\Vert t^{(1-\tau)(\frac{n}{2\alpha}+1)}\hat{\mu}^{(\alpha)}\Vert_{L^{\infty}(R_{+}^{n+1},V)}$
$\Vert t^{(1-\tau)(\frac{n}{2\alpha}+1)}\tilde{\mu}^{(\alpha)}\Vert_{L\infty(R_{+}^{n+1},V)}$ .
2. , .
(i) $T_{\mu_{J}p)q}:b_{\alpha}^{p}arrow b_{\alpha}^{q}$ ,
(ii) $(x, t)\mapsto t^{(1-\tau)(\frac{n}{2\alpha}+1)}\hat{\mu}^{(\alpha)}(x, t)\in L_{0}^{\infty}(R_{+}^{n+1}, V)$;
(iii) $(x, t)\mapsto t^{(1-\tau)(\frac{n}{2\alpha}+1)}\tilde{\mu}^{(\alpha)}(x, t)\in L_{0}^{\infty}(R_{+}^{n+1}, V)$ .
, $L_{0}^{\infty}(R_{+}^{n+1}, V)$ $\{f\in L^{\infty}(R_{+}^{n+1},$ $V);suppf$ $\}$ $L^{\infty}(R_{+}^{n+1}, V)$
.




, . (\S 3).
3. 1 $<\sigma\leq\infty$ . $R_{+}^{n+1}$ $\mu\geq 0$ , $\hat{\mu}^{(\alpha)}\in$







4. $1\leq\sigma<\infty,$ $1<p<\infty$ . $R_{+}^{n+1}$ $\mu\geq 0$ ,
$\hat{\mu}^{(\alpha)}\in L^{\sigma}(R_{+}^{n+1}, V_{l})$ $\tilde{\mu}^{(\alpha)}\in L^{\sigma}(R_{+}^{n+1}, V_{l})$ .
, Toeplitz $T_{\mu}=T_{\mu,p,p}$ .
1. , $C$ .
.
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2, L $(\alpha$ $)$ , $L^{(\alpha)}$
$W^{(\alpha)}$ , .
2.1 $L^{(\alpha)}$- . , $R_{+}^{n+1}$ L$(\alpha$ $)$
. L $(\alpha$ $)$ [8] [10] .
) , $C^{\infty}$ $C_{c}^{\infty}(R_{+}^{n+1})$
$(L^{(\alpha)})^{*}=-\partial/\partial t+(-\Delta_{x})^{\alpha}$ , $(-\Delta_{x})^{\alpha}$ $0<\alpha<1$ ,
$-c_{n_{t}\alpha}p.f.|x|^{-n-2\alpha}$ . , $pf$.
$-c_{n,\alpha}:=4^{\alpha}\pi^{-n’ 2}\Gamma((n+2\alpha)/2)/\Gamma(-\alpha)<0$
. $\varphi\in C_{c}^{\infty}(R_{+}^{n+1})$ ,
$(L^{(\alpha)})^{*} \varphi(x, t)=-\frac{\partial}{\partial t}\varphi(x, t)-c_{n,\alpha}\lim_{\delta\downarrow 0}\cdot\int_{|y|>\delta}(\varphi(x+y, t)-\varphi(x, t))|y|^{-n-2\alpha}dy$
. $supp(\varphi)\subset\{|x|<r, t_{1}<t<t_{2}\}$ , $|x|\geq 2r$
$(x, t)$ ,
$|(L^{(\alpha)})^{*} \varphi(x, t)|\leq 2^{n+2\alpha}c_{n\alpha)}(\sup_{t_{1}<s<t_{2}}\int_{R^{n}}|\varphi(y, s)|dy)\cdot|x|^{-n-2\alpha}$ (3)
.
2. $0<\alpha\leq 1$ , $R_{+}^{n+1}$ $u$ $L^{(\alpha)}$ - (
$\alpha$- ) , $\varphi\in C_{c}^{\infty}(R_{+}^{n+1})$ , $\iint u\cdot(L^{(\alpha)})^{*}\varphi dV=0$
.




2.2 . , $L^{(\alpha)}$ ,
:
$W^{(\alpha)}(x, t)=\{\begin{array}{ll}(2\pi)^{-n}\int_{R^{n}}\exp(-t|\xi|^{2\alpha}+\sqrt{-1}x\cdot\xi)d\xi t>00 t\leq 0.\end{array}$
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$\alpha=1$ $\alpha=1/2$ ,
$W^{(1)}(x, t)=(4\pi t)^{-\frac{n}{2}}e^{-\frac{|x|^{2}}{4t}}$ , $W^{(1\prime 2)}(x, t)= \frac{\Gamma(\frac)}{\pi^{\frac{n+1n+12}{2}}}\frac{t}{(t^{2}+|x|^{2})^{\frac{n+1}{2}}}$ $(t>0)$
.
. , $N_{0}:=\{0\}\cup N$ .
1. ([9, Lemma 1]) $\beta=(\beta_{1}, \cdots, \beta_{n})\in N_{0}^{n}$ $k\in N_{0},$ $s>0$ ,
$(x, t)\in R_{+}^{n+1}$ , :
(i)
$\partial_{x}^{\beta}\partial_{t}^{k}W^{(\alpha)}(s^{\frac{1}{2\alpha}}x, st)=s^{-(\frac{n+|\beta|}{2\alpha}+k)}(\partial_{x}^{\beta}\partial_{t}^{k}W^{(\alpha)})(x,t)$ ; (4)
(ii)
$|\partial_{x}^{\beta}\partial_{t}^{k}W^{(\alpha)}(x, t)|\leq C(t+|x|^{2\alpha})^{-\underline{\hslash}+\lrcorner \mathfrak{g}_{-k}}2\alpha$.
Bergman ,
$R_{\alpha}(x, t;y, s)=-2\partial_{t}W^{(\alpha)}(x-y, t+s)$
([6]). , $s$
$R_{\alpha}^{m}(x, t;y, s):= \frac{(-2)^{m}}{m!}s^{m}\partial_{s}^{m}R_{\alpha}(x, t;y, s)=\frac{(-2)^{m+1}}{m!}s^{m}\partial_{t}^{m+1}W^{(\alpha)}(x-y, t+s)$
. , $u\in b_{\alpha}^{p}(1\leq p<\infty),$ $m\in N_{0}$ ,
$u(X)=R_{\alpha}^{m}u(X):= \int R_{\alpha}^{m}(X, Y)u(Y)dV(Y)$ (5)
([6]). $R_{\alpha}^{m}$ Bergman , ,
Bergman ([3]). ,
, [12] $(\beta, m)\in N_{0}^{n}\cross N_{0}$ ,
$R_{\alpha}^{\beta,m}(X, Y):=c_{\beta_{)}m}s^{(+m)} \partial_{y}^{\beta}\partial_{s}^{m}R_{\alpha}(X, Y)\bigcup_{2\alpha}$
. , $c_{\beta,m}=(-1)^{|\beta|}(-2)^{m}/m!$ . 1 (ii) $R_{\alpha}^{\beta,m}$
$|R_{\alpha^{2}}^{\beta m}(x, t;y, s)| \leq s^{(+m)}\llcorner|(t+s+|x-y|^{2\alpha})^{-(\frac{n}{2\alpha}+1)-(+m)}\bigcup_{2\alpha}$ (6)
. (6) .
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2. $\gamma,$ $\eta\in R$ $-1< \gamma<\eta-(\frac{7l}{2\alpha}+1)$ ,
$\int t^{\gamma}(t+s+|x-y|^{2\alpha})^{-\eta}dV(x, t)=Cs^{\gamma-\eta+\frac{n}{2\alpha}+1}$
. f $C>0$ $(y, s)\in R_{+}^{n+1}$ .
, $+m>( \frac{n}{2\alpha}+1)(\frac{1}{p}-1)$ , $Y=(y, s)\in R_{+}^{n+1}$ ,
$R_{\alpha}^{\beta,m}(\cdot,$ $Y)\in b_{\alpha}^{\rho}$ ,
$\Vert R_{\alpha^{1}}^{\beta m}(\cdot, Y)\Vert_{Lp(R_{+}^{n+1},V)}=Cs^{(\frac{n}{2\alpha}+1)(\frac{1}{p}-1)}$ (7)
. , $C$ $Y$ .
3 $\alpha$-
, , .
3. $t>0$ , $\tau_{t}^{(\alpha)}$ . $(y, s)\mapsto(t^{\frac{1}{2\alpha}}y, ts)$ $\alpha$- .
, $\alpha$- $\alpha$- .
, $L^{(\alpha)}u=0$ , $\alpha$- .
$X_{0}=(0,1)\in R_{+}^{n+1}$ . $X=(x, t)\in R_{+}^{n+1}$ , $\alpha$-
$\Phi_{X}$ $X_{0}$ $X$ :
$\Phi_{(x_{2}t)}(y, s)=(t^{1/2\alpha}y+x, ts)$ .
$X\cdot Y$
$\Phi_{X}\Phi_{Y}=\Phi_{(X\cdot Y)}$
. , $X\cdot Y=\Phi_{X}(Y)$ $(R_{+}^{n+1}, \cdot)=(R^{n}, +)\rangle\triangleleft(R_{+}, \cross)$
. , , $x$-
. , .
3 (i) $dV_{l}(X):=t^{-(\frac{n}{2\alpha}+1)}dV(X)$ $(l:=-( \frac{n}{2\alpha}+1))$ .
(ii) $dV_{r}:=t^{-1}dV(X)$ $(r:=-1)$ .
(iii) $dV_{i}(X):=t^{-\frac{1}{2}(\frac{n}{2\alpha}+1)-1}dV(X)$ $X\mapsto X^{-1}$ $(i:=- \frac{1}{2}(\frac{n}{2\alpha}+$
1 $)$ –1).
(iv) $X_{0}$ , $X^{-1}=(-t^{-1/2\alpha}x, t^{-1}),$ $X\cdot Y^{-1}=(x-t^{\frac{1}{2\alpha}}s^{-\frac{1}{2\alpha}}y, ts^{-1})$ .
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(v) $g_{\alpha}:=t^{-1/\alpha}|dx|^{2}+t^{-2}dt^{2}$ , $\alpha$ -
.
, $\rho$ $f$ ,
$\mathcal{I}_{\rho}f(X):=\int fd(\Phi_{X*}\rho)=\int f(X\cdot Y)d\rho(Y)$ (S)




. $\rho$ , $\rho$ ( )
. $\mathcal{I}_{\rho}$ $\alpha$- .
3. Berezin
$\hat{a}(X)=1_{Q^{(\alpha)}(X_{0})}(X)$ ,




4. $\rho$ . $1\leq p\leq\infty$
$f$
$\Vert \mathcal{I}_{\rho}f\Vert_{L^{p}(R_{+}^{n+1},V)}\leq(\int t^{-1\prime p}d|\rho|(X))\Vert f\Vert_{Lp(R_{+}^{n+1},V)}$
.
.
5. $U\neq\emptyset$ , $u:= \frac{1}{|U|}1_{U}$ .
, $1\leq p\leq\infty$ .
(1) $\hat{\mathcal{A}}_{U}:=\mathcal{I}_{u}:L^{p}(R_{+}^{n+1}, V)arrow L^{\rho}(R_{+}^{n+1}, V)$ ;
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(1) $\overline{B}:=\mathcal{I}_{\overline{b}}$ : $U(R_{+}^{n+1}, V)arrow L^{p}(R_{+}^{n+1}, V)$ ;
(2) $\tilde{B}:=\mathcal{I}_{\overline{b}}$ : If $(R_{+}^{n+1}, V)arrow U(R_{+}^{n+1}, V)$ .
5 .
1. $1\leq\sigma\leq\infty$ . $\mu\geq 0$ , :
(i) $\hat{\mu}^{(\alpha)}\in L^{\sigma}(R_{+}^{n+1}, V)$ ;
(ii) $U\neq\emptyset$ , $\hat{\mathcal{A}}_{U}\mu\in L^{\sigma}(R_{+}^{n+1}, V)$ ;
(iii) $U\neq\emptyset$ , $\hat{\mathcal{A}}_{U}\mu\in L^{\sigma}(R_{+}^{n+1}, V)$ .
.
4. $\rho_{1},$ $\rho_{2}$ . $\rho_{1}*\rho_{2}$
:
$\int fd(\rho_{1}*\rho_{2}):=\iint f(X\cdot Y)d\rho_{1}(X)d\rho_{2}(Y)$ .
4. (1) $f$ , $\mathcal{I}_{\rho_{1}}\mathcal{I}_{\rho_{2}}f=\mathcal{I}_{\rho_{1}*\rho_{2}}f$ . , $\rho_{2}$ $dV$
, $\mu$ , $\mathcal{I}_{\rho_{1}}\mathcal{I}_{\rho_{2}}\mu=\mathcal{I}_{\rho_{1}*\rho_{2}}\mu$ .
(2) $\rho_{1},$ $\rho_{2}$ , $\rho_{1}*\rho_{2}$ ,
$\rho_{1}*\rho_{2}(X)=\int\rho_{1}(Y)\rho_{2}(Y^{-1}\cdot X)s^{-(\frac{n}{2\alpha}+1)}dV(Y)$ (10)
$= \int\rho_{1}(X\cdot Y^{-1})\rho_{2}(Y)s^{-1}dV(Y)$ . (11)
.
(10), (11) $V_{l},$ $V_{r}$ . ,
, ( [1] ) $dV_{l}$
, Lebesgue $dV$ . $V$
, , .
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, , 3 .
3 . $\Vert\hat{\mu}\Vert_{L^{\sigma}(R_{+}^{n+1},V)}\leq C\Vert\tilde{\mu}\Vert_{L^{\sigma}(R_{+}^{n+1},V)}$ [9, Lemma 6 $(i)$ ]
. (6) :
$\tilde{\mu}^{(\alpha)}=\mathcal{I}_{\overline{b}}\mu$ , $\tilde{b}\leq C\overline{b}$ , $\mathcal{I}_{\overline{b}}\hat{\mu}^{(\alpha)}=\mathcal{I}_{\overline{b}*\hat{a}}\mu$.
, (11) , 3(iv)
$\overline{b}*\hat{a}(x, t)=\int\overline{b}(X. Y^{-1})\hat{a}(Y)s^{-1}dV(Y)$
$= \int\overline{b}(-t^{\frac{1}{2\alpha}}s^{x-\frac{1}{2\alpha}}y, s^{-1}t)\hat{a}(y, s)s^{-1}dyds$
$= \int_{\sup p\hat{a}}(1+s^{-1}t+|x-t^{\frac{1}{2\alpha}}s^{-\frac{1}{2\alpha}}y|^{2\alpha})^{-2(\frac{n}{2\alpha}+1+m)}\frac{\hat{a}(y,s)}{s}dyds$
. , $(x,\cdot t)\in R_{+}^{n+1}$ $(y, s)\in supp\hat{a}$
$1+s^{-1}t+t|t^{-\frac{1}{2\alpha}}x-s^{-\frac{1}{2\alpha}}y|^{2\alpha}\leq C(1+t+|x|^{2\alpha})$ (12)
. , $s^{-\frac{1}{2\alpha}}y$ $supp\hat{a}$ ,
$1+s^{-1}t+t|t^{-\frac{1}{2\alpha}}x-s^{-\frac{1}{2\alpha}}y|^{2\alpha}\leq 1+ct$ $(t^{-\frac{1}{2\alpha}}|x|\leq 1$ $)$
,
$|t^{-\frac{1}{2\alpha}}x-s^{-\frac{1}{2\alpha}}y|\leq t^{-\frac{1}{2\alpha}|x|+s^{-\frac{1}{2\alpha}}|y|}\leq ct^{-\frac{1}{2\alpha}}|x|$ ( )
,
$1+s^{-1}t+t|t^{-\frac{1}{2\alpha}}x-s^{-\frac{1}{2\alpha}}y|^{2\alpha}\leq 1+Ct+C|x|^{2\alpha}$
(12) . , $\overline{b}\leq C\overline{b}*\hat{a}$ ,
$\Vert\tilde{\mu}^{(\alpha)}\Vert_{L^{\sigma}(R_{+}^{n+1},V)}\leq C\Vert\hat{\mu}^{(\alpha)}\Vert_{L^{\sigma}(R_{+}^{n+1}},V)$




, Bergman . [6]
, .
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4.1 Bergman . $(\beta, m)\in N_{0}^{n}\cross N_{0}$ , Bergman
$R_{\alpha}^{\beta,m}(X, Y)= \frac{(-2)^{m+1}}{m!}s^{\frac{|\beta|}{2\alpha}+m}\partial_{x}^{\beta}\partial_{t}^{m+1}W^{(\alpha)}(x-y, t+s)$
. , $X=(x, t),$ $Y=(y, s)$ $W^{(\alpha)}$ .
$R_{\alpha}^{\beta m})(X\cdot Y, X\cdot Z)=t^{-(\frac{n}{2\alpha}+1)}R_{\alpha^{t}}^{\beta m}(Y, Z)$
, (4) . ,
$R_{\alpha}^{\beta,m}$ (8) ..






5. (cf. [6, Theorem 6.4]) $(\beta, m)\in N_{0}^{n}\cross N_{0}$ , :
(1) $(\beta, m)\neq(O, 0)$ $1\leq p<\infty$ , $R_{\alpha}^{\beta,m}$ $L^{p}(R_{+}^{n+1}, V)$ ,$\cdot$
(2) $(\beta, m)=(O, 0)$ $1<p<\infty$ , $R_{\alpha}^{\beta,m}$ $L^{p}(R_{+}^{n+1}, V)$ .
4.2 . , $\lambda\in R$ , $V_{\lambda}$ $dV_{\lambda}(x)=$
$t^{\lambda}dV(X)$ . $S\in R_{+}^{n+1}$ $(S)<\infty$ . ,
$f\in L_{1oc}^{1}(R_{+}^{n+1}, V_{\lambda})$ $\hat{\mathcal{A}}_{S,\lambda}f$ :
$\hat{\mathcal{A}}_{S,\lambda}f(X):=\frac{1}{V_{\lambda}(S)}\int_{S}f(X\cdot Y)dV_{\lambda}(Y)$
$= \frac{1}{V_{\lambda}(\Phi_{X}S)}\int_{\Phi_{X}S}f(Y)dV_{\lambda}(Y)$ .
, $\hat{a}_{S,\lambda}(y, s):=s^{\lambda}1_{S}(y, s)/V_{\lambda}(S)$ $\hat{\mathcal{A}}_{S,\lambda}=\mathcal{I}_{\hat{a}_{S,\lambda}}$ .
, 4 .
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2. $\lambda\in R$ $\rho$
$\rangle$
$\Vert \mathcal{I}_{p}f\Vert_{L^{\sigma}(R_{+}^{r\iota+1},V_{\lambda})}\leq(\int S^{-\frac{(\lambda+1)}{\sigma}d|\rho|(y,s))\Vert f\Vert_{L^{\sigma}(R_{+}^{n+1},V_{\lambda})}}$
. , $1\leq\sigma\leq\infty$ .
. $f\in L^{\sigma}(R_{+}^{n+1}, V_{\lambda})$ .
$\mathcal{I}_{\rho}f(X)=\int f(t^{\frac{1}{2\alpha}}y+x, ts)d\rho(y, s)$
Minkowski ,
$\Vert \mathcal{I}_{\rho}f\Vert_{L_{\sigma}(R_{+}^{n+1},V_{\lambda})}\leq\int(\int|f(t^{\frac{1}{2\alpha}}y+x, ts)|^{\sigma}t^{\lambda}dxdt)^{\frac{1}{\sigma}}d|\rho|(y, s)$
$= \int(\int|f(x, \tau)|^{\sigma}s^{-(\lambda+1)}\tau^{\lambda}dxd\tau)^{\frac{1}{\sigma}}d|\rho|(y, s)$
$= \Vert f\Vert_{L_{\sigma}(R_{+}^{n+1},V_{\lambda})}\int s^{-\frac{(\lambda+1)}{\sigma}}d|\rho|(y)s)$
.
4.3 Berezin . , Berezin . $m\in N_{0}$




$R_{\alpha}^{m}(\cdot,$ $Y)\in U(R_{+}^{n+1},$ $V_{\lambda})$ , $\kappa=(p-1)(\frac{n}{2\alpha}+1)-\lambda$
$\int|R_{\alpha}^{m}(X, Y)|^{p}dV_{\lambda}(X)=Cs^{-\kappa}$
. $\kappa\in R$ ,
$B_{m,p_{2}\lambda,\kappa}f(Y):=s^{\kappa} \int|R_{\alpha}^{m}(X, Y)|^{p}f(X)dV_{\lambda}(X)$
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. , $b_{m,\rho,\lambda}(Y):=s^{\lambda}|R_{\alpha}^{m}(Y, X_{0})|^{p}$ ,
$B_{m,p,\lambda,\kappa}f(Y)=s^{\kappa} \int|R_{\alpha}^{m}(X, Y)|^{p}f(X)t^{\lambda}dV(X)$
$=s^{\kappa} \int|s^{-(\frac{n}{2\alpha}+1)}R_{\alpha}^{m}(Y^{-1}\cdot X, X_{0})|^{p}f(X)t^{\lambda}dV(X)$
$=s^{\kappa} \int|s^{-(\frac{n}{2\alpha}+1)}R_{\alpha}^{m}(Z,,X_{0})|^{p}f(Y\cdot Z)s^{\lambda}r^{\lambda}s^{(\frac{n}{2\alpha}+1)}dV(Z)=s^{\kappa+\lambda-(p-1)(\frac{n}{2\alpha}+1)}\mathcal{I}_{b_{m,p\lambda}}f(Y)$
. $Z=(z, r):=Y^{-1}\cdot X$ , , $x=s^{\frac{1}{2\alpha}}z+y,$ $t=sr$
. , $\nu:=\kappa+\lambda-(p-1)(\frac{n}{2\alpha}+1)$ $\eta\in R$
$1\leq\sigma<\infty$
$\Vert B_{m_{r}p,\lambda_{t}\kappa}f\Vert_{L^{\sigma}(V_{\eta})}R_{+}^{n+1},=\Vert \mathcal{I}_{b_{m,p,\lambda}}f\Vert_{L^{\sigma}(R_{+}^{n+1},V_{\eta+\sigma\nu})}$ (13)
. , 2 , .
7. $m\in N_{0},1\leq p<\infty\rangle\lambda,$ $\kappa\in R$ , $\nu:=\kappa+\lambda-(p-1)(\frac{n}{2\alpha}+1)$
. , $1\leq\sigma<\infty$ $\eta\in R$
$- \kappa-pm<\frac{\eta+1}{\sigma}<\lambda+1-\nu$,
,





. 1 $b_{m_{1}p_{t}\lambda}\leq C\overline{b}_{m_{1}p,\lambda}$ , 2 2
, $\kappa=(p-1)(\frac{n}{2\alpha}+1)-\lambda$ ,
$B_{m,p,\lambda_{1}\kappa}=\mathcal{I}_{b_{m,p,\lambda}}$
, $B_{m,p,\lambda}:=B_{m_{1}p,\lambda_{l}\kappa}$ . , .
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8. $m\in No$ , $1\leq p<\infty_{f}\lambda\in R$ , $\kappa:=(p-1)(\frac{n}{2\alpha}+1)-\lambda$





$\Vert B_{m,p,\lambda}f\Vert_{L^{\sigma}(R_{+}^{n+1},\backslash /_{\eta}})\leq C\Vert f\Vert_{L^{\sigma}(R_{+}^{n+1},V_{\eta})}$
.
$\eta=0$ , .
3. $1\leq\sigma\leq\infty,$ $0<p<\infty$ , $\lambda>\frac{1}{\sigma}-1$ , $\kappa:=(p-1)(\frac{n}{2\alpha}+1)-\lambda$





4. $0<p<\infty$ , $m\in N_{0}$ $m \geq(\frac{2}{p}-1)(\frac{n}{2\alpha}+1)$ . $1\leq\sigma\leq\infty$ ,
$- \frac{1}{\sigma}<\lambda\leq 0$ . , $\mu\geq 0$ y
$\hat{\mu}^{(\alpha)}\in L^{\sigma}(R_{+}^{n+1}, V_{l})\Leftrightarrow B_{m_{\mathfrak{l}}p,\lambda}\mu\in L^{\sigma}(R_{+}^{n+1}, V_{l})$
. , $\hat{\mu}^{(\alpha)}\in L^{\sigma}(R_{+}^{n+1}, V_{l})$ $\tilde{\mu}^{(\alpha)}\in L^{\sigma}(R_{+}^{n+1}, V_{l})$ .
9. $m\in N_{0:}1\leq p<\infty,$ $\lambda,$ $\tau,$ $\eta\in R,$ $1\leq\sigma\leq\infty$ , $K\subset R_{+}^{n+1}$
. , $\mu$ ,
$\Vert\hat{\mathcal{A}}_{K,\tau}\mu\Vert_{L^{\sigma}(R_{+}^{n+1},V_{\eta})}\leq C\Vert B_{m,p,\lambda}\mu\Vert_{L^{\sigma}(R_{+}^{n+1},V_{\eta})}$
.
. $R_{+}^{n+1}$ $U_{m}\neq\emptyset$ $\delta>0$ $U_{m}$
$|R_{\alpha}^{m}(\cdot, X_{0})|\geq\delta$
. , $Y^{-1}\cdot X\in U_{m}$
$|R_{\alpha}^{m}(X, Y)|\geq s^{-(\frac{n}{2\alpha}+1)}\delta$
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10. $U\neq\emptyset$ $R_{+}^{n+1}$ . $m\in N_{0}$ ,














.3 4 . (15) . 3
, , 4 . $\eta=-(\frac{n}{2\alpha}+1)$ , $\frac{\eta+1}{\sigma}\leq 0<\lambda+1$
, (15) 2 . 1
$\lambda+(\frac{n}{2\alpha}+1)(\frac{1}{\sigma}-p+1)<pm+\frac{1}{\sigma}$
, $1\leq\sigma<\infty$ , $( \frac{n}{2\alpha}+1)(\frac{1}{\sigma}-p+1)\leq(\frac{n}{2\alpha}+1)(2-p)\leq pm$ ,
$1<\sigma\leq\infty$ $( \frac{\dot{n}}{2\alpha}+1)(\frac{1}{\sigma}-p+1)<(\frac{n}{2\alpha}+1)(2-p)\leq pm$ ,
(15) .
, 4 .
4 . 4 ,
. 2 $\hat{\mu}^{(\alpha)}$. $\in L_{0}^{\infty}(R_{+}^{n+1}, V)$ ,
$\varphi\in C_{c}^{\infty}(R_{+}^{n+1})$ $\varphi\geq 0,$ $\varphi(X_{0})>0$ 1 $\mathcal{I}_{\varphi}\hat{\mu}^{(\alpha)}\in L_{0}^{\infty}(R_{+}^{n+1}, V)$
. , $\hat{\mu}^{(\alpha)}=\mathcal{I}_{\hat{a}}\mu$ , $\mathcal{I}_{\varphi}\hat{\mu}^{(\alpha)}=\mathcal{I}_{\varphi*\hat{a}}\mu$ , $\varphi(X_{0})>0$
$\inf_{Q^{(\alpha)}(X_{0})}\varphi*\hat{a}>0$ , $\hat{\mu}^{(\alpha)}\leq C\mathcal{I}_{\varphi}\hat{\mu}^{(\alpha)}$ .




$K_{0}$ $:=K\cdot(supp\varphi)^{-1}=\{X\in R_{+}^{n+1};(\Phi_{X}(supp\varphi))\cap K\neq\emptyset\}$
, $K_{0}$ . $\varphi^{l}(y, s):=s^{\frac{n}{2\alpha}+1}\varphi(y, s)$ , $X\in$
$R_{+}^{n+1}\backslash K_{0}$ .
$\mathcal{I}_{\varphi}\hat{\mu}^{(\alpha)}(X)=\int\varphi(Y)\hat{\mu}^{(\alpha)}(X\cdot Y)dV(Y)=\int\varphi^{l}(Y)f(X\cdot Y)dV_{l}(Y)$
, $V_{l}$ H\"older ,







, Orlicz Schatten Toeplitz
. , [13] .
4.4 Carleson Toeplitz . , $q<p$ Toeplitz
. , Carleson .
6. $\mu$ . $1\leq q<p<\infty$ , $\sigma:=p/q\in$
$(1, \infty)$ $\sigma’$ . ) $\hat{\mu}^{(\alpha)}\in L^{\sigma’}(R_{+}^{n+1}, V)$ j $u\in b_{\alpha}^{\rho}$
$\Vert u\Vert_{L(R_{+}^{n+1},\mu)}q\leq C\Vert\hat{\mu}^{(\alpha)}\Vert_{L^{\sigma}(R_{+}^{n+1},.V)}^{1’ q}\cdot\Vert u\Vert_{Lp(R_{+}^{n+1},V)}$
. , $C>0$ $\mu$ $u$ . , )
Carleson $\iota_{\mu.p.q}:L^{p}(R_{+}^{n+1}, V)arrow L^{q}(R_{+}^{n+1}, V)$ : $u\mapsto u$
.
. $u\in$ . , $q>1$ . , $\lambda<0$
$\lambda q/q’>(1/\sigma)-1$ . , $q/q’=q-1>0$ ,
$(1/\sigma)-1=-q/p<0$ .
$u(X)= \int s^{-\lambda/q’}s^{\lambda’ q’}u(X\cdot Y)R_{\alpha}(X_{0}, Y)dV(Y)$
H\"older ,
$|u(X)| \leq(\int s^{-\lambda q’ q’}|u(X\cdot Y)|^{q}|R_{\alpha}(X_{0}, Y)|dV(Y))^{\frac{1}{q}}(\int s^{\lambda}|R_{\alpha}(X_{0}, Y)|dV(Y))^{\urcorner}q1$
$=( \int t^{\lambda q\prime q’}s^{-\lambda q’ q’}|u(Y)|^{q}|R_{\alpha}(X, Y)|dV(Y))^{\frac{1}{q}}(\int s^{\lambda}|R_{\alpha}(X_{0}, Y)|dV(Y))^{q}\urcorner 1$
. H\"older ,
$\Vert u\Vert_{Lq(R_{+}^{n+1},\mu)}^{q}\leq(\int s^{\lambda}|R_{\alpha}(X_{0}, Y)|dV(Y))^{q}\neq$




$=( \int s^{\lambda}|R_{\alpha}(X_{0}, Y)|dV(Y))^{s_{7}}q$ .
$\Vert u\Vert_{Lp(R_{+}^{n+1},V)}^{q}\cdot\Vert B_{1,\lambda q/q’}\mu\Vert_{L^{\sigma}(R_{+}^{n+1},V)}$
. , 3 2 , 3
.
, $q=1$ . ,
$u(X)= \int u(X)R_{\alpha}(X, Y)dV(Y)$
$\Vert u\Vert_{L^{1}(R_{+}^{n+1},\mu)}\leq\int|u(Y)|(\int|R_{\alpha}(X, Y)|d\mu(X))dV(Y)$
$\leq\Vert u\Vert_{L(R_{+}^{n+1},\mu)}p$ . $\Vert B_{1}\mu\Vert_{L^{\sigma}(R_{+}^{n+1},V)}$
. , 3 .
, $\sigma=\infty$ , $1\leq\sigma<\infty$
$L^{\sigma}(R_{+}^{n+1}, V)=L_{0}^{\sigma}(R_{+}^{n+1}, V):=\{f\in L^{\sigma}(R_{+}^{n+1},$ $V);suppf$ $\}$
. , Carleson $\iota_{\mu_{r}p,q}$ $supp\mu$
([11]).
, Toeplitz .
7. 1 $<q<p<\infty$ , $\tau:=\frac{1}{p}+\frac{1}{q}<1$ . , $q$’
$q$ . , (2) $\mu$
$\hat{\mu}^{(\alpha)}\in L^{(1’\tau)’}(R_{+}^{n+1}, V)$ , Toeplitz $T_{\mu,p,q}:b_{\alpha}^{p}arrow b_{\alpha}^{q}$
,
$\Vert T_{\mu_{1}p,q}\Vert\leq C$ I $\hat{\mu}^{(\alpha)}\Vert_{L(1/\tau)’(R_{+}^{n+1},V)}$
.
. $X\in R_{+}^{n+1}$ , $v:=R_{\alpha}(X, )$ . , $v\in b_{\alpha}^{q’}$
. , 6 , 2 Carleson $\iota_{\mu,p,\tau p}$ $\iota_{\mu,q’,\tau q’}$
. , $u\in b_{\alpha}^{p}$ , Toeplitz
$T_{\mu}u(X):= \int R_{\alpha}(X, Y)u(Y)d\mu(Y)$
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, . , $\tau q’=(\tau p)$ ’ , $w:=\iota_{\mu,q,\tau q}^{*},$ . $\iota_{\mu,p,\tau p}u\in b_{\alpha}^{q}$
. ,
$w(X)= \int R_{\alpha}(X, Y)w(Y)dV(Y)=\langle v,$
$w\rangle_{(b_{\alpha}^{q’},b_{\alpha}^{q})}$
$=\langle\iota_{\iota,q’,\tau q’}v,$
$\iota_{\mu,p,\tau p}u\rangle_{(L^{\tau q’}(R_{+}^{n+1},\mu),L^{\tau p}(R_{+}^{n+1},\mu))}$
$= \int R_{\alpha}(X, Y)u(Y)d\mu(Y)=T_{\mu}u(X)$
, $T_{\mu,p,q}=\iota_{\mu,q’,\tau q’}^{*}\cdot\iota_{\mu_{i}p,\tau p}$ . , 6
, 6 .$\cdot$
$\Vert T_{\mu,p_{t}q}\Vert\leq\Vert\iota_{\mu)q’,\tau q’}\Vert\cdot\Vert\iota_{\mu_{2}p,\tau p}\Vert\leq C\Vert\hat{\mu}^{(\alpha)}\Vert^{1\prime\tau q’}(1/\mathcal{T})’$ . $||\hat{\mu}^{(\alpha)}\Vert_{L(\iota 1\tau)’}^{1’\tau p}$
$=\Vert\hat{\mu}^{(\alpha)}\Vert_{L^{(1/\tau)’}(R_{+}^{n+1},V)}$ .







Carleson , 6 . ,
([12]) .
8. (cf. [14, Proposition 4.4]) 1 $\leq q<p<\infty$ , $\sigma:=P/q\in$
$(1, \infty)$ , $\sigma’$ . $\mu$ Carleson
$\iota_{\mu.p.q}$ , $\hat{\mu}^{(\alpha)}\in L^{\sigma’}(R_{+}^{n+1}, V)$ ,
$\Vert\hat{\mu}^{(\alpha)}\Vert_{L^{\sigma’}(R_{+}^{n+1},V)}\leq C\Vert\iota_{\mu_{1}p,q}\Vert^{q}$
.




9. (cf. [14, Theorem 6.2]) $2<p<\infty$ , $\tau:=2/p$ . (2)
$\mu$ , Toeplitz $T_{\mu,p)p’}$ , $\hat{\mu}^{(\alpha)}\in$
$L^{(1/\tau)’}(R_{+}^{n+1}, V)$
$\Vert\hat{\mu}^{(\alpha)}\Vert_{L^{(1\prime\tau)’}(R_{+}^{n+1},V)}\leq C\Vert T_{\mu,p\rangle p’}\Vert$
. , $(1/\tau)’=p/(p-2)$ .
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